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(54) Synchronous control of rotary presses 

(57) A control system is disclosed for a rotary press 
comprising a plurality of printing mechanisms in which 
driving means rotate N turns while plate cylinders P ro- 
tate one turn, so that printing images can be printed on 
a paper web sequentially passing through each printing 
mechanism. A control section replaces the rotational 
phase of the plate cylinder with the rotational phase of 
the driving means M corresponding to that rotational 
phase so as to match the printing images with a prede- 



termined reference, converts a shift between the rota- 
tional phase of the driving means M for matching and 
the rotational phase of the driving means M in a normal 
state into the number of outputs of the first pulse signals, 
sets it as a correction value, and obtains a virtual feed- 
back value by shifting the rotational phase of the driving 
means M by the amount of the correction value. Control 
is accomplished by synchronizing the driving reference 
phase with the virtual feedback phase of the driving 
means M. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to a 
synchronous control system of rotary presses, and more 
particularly to a synchronous control system of rotary 
presses comprising a plurality of printing mechanisms 
driven individually by separate driving means that rotate 
N turns (N is a natural number) as a plate cylinder ro- 
tates one turn, a control section for controlling each driv- 
ing means, so that printing images are matched with 
each other and printed on a paper web sequentially 
passing through each printing mechanism. 

BACKGROUND OF THE INVENTION 

[0002] Synchronous control systems for rotary press- 
es of a type comprising a plurality of printing mecha- 
nisms driven individually by separate driving means, a 
control section for controlling each driving means, so 
that printing images are matched with each other and 
printed on a paper web sequentially passing through the 
printing mechanisms are disclosed in Japanese Pub- 
lished Unexamined Patent Application No. Hei-10 
(1998)-32992 and Japanese Patent Publication No. 
2964238, for example. 

[0003] The synchronous control system for rotary 
presses disclosed in Japanese Published Unexamined 
Patent Application No. Hei-10(1998)-32992 accom- 
plishes synchronous control of rotary presses by moni- 
toring changes in the phase difference between the 
master shaft mechanical movement and the slave shaft 
mechanical movement, that is, changes in the distance 
(phase difference) between the Z-phase signal of a 
master-side rotary encoder with Z phase connected to 
a master-shaft driving motor for driving a master-shaft 
mechanical movement and the Z-phase signal of a 
slave-side rotary encoder with Z phase connected to a 
slave-shaft motor for driving a slave-shaft mechanical 
movement, so that when the phase difference is 
changed, the slave-shaft driving motors are controlled 
to correct the change in the phase difference. 
[0004] The synchronous control system for rotary 
presses disclosed in Japanese Patent Publication No. 
2964238 controls motors for driving driven cylinders by 
providing phase signal output means to a reference cyl- 
inder, and driven cylinders, such as a plate cylinder and 
a blanket cylinder, each driven by different motors, caus- 
ing the driving motors for the reference and driven cyl- 
inders to operate based on a speed instruction output 
by a speed command center, outputting a phase-differ- 
ence signal by processing a signal from the phase signal 
output means for the reference cylinder and a signal 
from the phase signal output means for the driven cyl- 
inders, both being outputs as the result of the operation 
of the driving motors, and correcting the speed instruc- 
tion to the driving motors for the driven cylinders based 



on the phase-difference signal. 
[0005] The aforementioned prior-art synchronous 
control systems have the following problems. 
[0006] That disclosed in Japanese Published Unex- 
5 amined Patent Application No. Hei-10(l998)-32992 
monitors the phase difference between the driving mo- 
tors, and corrects the phase difference between the driv- 
ing motors by regarding the change in the phase differ- 
ence as the change in the phase difference between the 
10 mechanical movements driven by the driving motors. 
Consequently, it is effective so long as the rotation of 
driving motors agrees with the rotation of the mechani- 
cal movements, that is, the mechanical movements ro- 
tate one turn as the driving motors rotate one turn. How- 
ever, when the rotations of the driving motors and the 
mechanical movements do not agree with each other, 
that is, when the mechanical movements rotate only 1/2 
turns or 1/3 turns as the driving motors rotate one turn, 
the rotational phase of the mechanical movements 
would remain shifted by 1/2 or 1/3 turns, the phase shift 
could not be eliminated unless the entire system is start- 
ed after the rotational phase of the mechanical move- 
ments is corrected to an almost proper phase. For this 
reason, this synchronous control system has not been 
put into practical use for rotary presses where the rota- 
tion of the mechanical movements is not in a one-for- 
one relation with that of the driving motors (driving 
means). 

[0007] That disclosed in Japanese Patent Publication 
No. 2964238, on the other hand, obtains a phase differ- 
ence between both cylinders by processing the phase 
signal of a reference cylinder and the phase signals of 
other driven cylinders, and corrects the phase difference 
by changing the rotational phase of motors for driving 
the other driven cylinders on the basis of the phase dif- 
ference. Consequently, the synchronous control system 
disclosed in Japanese Patent Publication No. 2964238 
has no such problems as experienced in that disclosed 
in Japanese Published Unexamined Patent Application 
No. Hei-10(1998)-32992. The synchronous control sys- 
tem disclosed in Japanese Patent Publication No. Hei- 
10(1998)-32992, however, uses transmission mecha- 
nisms not only between the reference cylinder and the 
motor for driving it, but also between the other driven 
cylinders and the motors for driving them. The "play," 
such as backlash, inherent in these transmission mech- 
anisms tends to allow errors to creep into any of the 
phase signals of the reference cylinder and the other 
driven cylinders, making the signals unstable and inac- 
curate. Generating control signals for the driving motors 
by processing such phase signals may result in unstable 
control signals, making the control of the driving motors 
unstable and inaccurate. Thus, it has taken long time 
before the phase becomes stable at proper levels. For 
this reason, the conventional controlling method of plate 
cylinder rotation in rotary presses has often caused de- 
fective printing (spoilage) due to phase shifts before the 
phase becomes stable. From the foregoing, it may be 
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appreciated that a need has arisen for countermeasures 
to cope with these problems. 

SUMMARY OF THE INVENTION 

[0008] The present invention has been conceived in 
view of the aforementioned problems. It is an object of 
the present invention to provide a synchronous control 
of rotary presses that can be applied to printing mech- 
anisms having plate cylinders rotating 1/N (N being a 
natural number) turns for one turn of driving means, can 
control the driving means quite accurately, and can sta- 
bilize rotation quickly, accordingly stabilizing the rotation 
of the plate cylinders and reducing spoilage due to 
phase shifts. 

[0009] It is a more specific object of the present inven- 
tion to provide a synchronous control system for rotary 
presses where the rotation of plate cylinders is synchro- 
nized by using a plate cylinder signal generated for one 
turn of the plate cylinders, a first pulse signal output in 
proportion to the amount of angular displacement along 
with the rotation of the driving means, and a second 
pulse signal output for one turn of the driving means, 
setting in advance a driving reference comprising a ref- 
erence speed and a reference phase, replacing the ro- 
tational phase of the plate cylinders for matching printing 
images with a predetermined reference with a rotational 
phase of the driving means corresponding to the afore- 
mentioned rotational phase, converting a shift between 
the driving means rotational phase for matching printing 
images with a predetermined reference and the driving 
means rotational phase in the normal state into the 
number of outputs of the first pulse signals, which is set 
as a correction value, producing a virtual feedback 
phase by shifting the driving means rotational phase by 
the amount of the correction value, and controlling so 
as to synchronize the driving reference phase with the 
virtual feedback phase of each driving means. 
[0010] It is another object of the present invention to 
provide a synchronous control system for rotary presses 
where a plate cylinder signal output for one turn of the 
plate cylinders, a first pulse signal generated in propor- 
tion to the amount of angular displacement in accord- 
ance with the rotation of the driving means, a second 
pulse signal output for one turn of the driving means, 
and a driving reference comprising a driving reference 
speed and a driving reference phase based on a third 
pulse signal and a fourth pulse signal are set, the output 
timing of the fourth pulse signal with respect to the third 
pulse signal is set equal to the output timing of the sec- 
ond pulse signal with respect to the first pulse signal; a 
phase correction value for correcting a feedback phase, 
a driving reference speed signal and a driving reference 
phase signal based on the aforementioned driving ref- 
erence, a feedback speed signal of the driving means 
based on the first pulse signal, and a virtual feedback 
rotational phase signal obtained by correcting by the 
amount of the aforementioned phase correction value 



the driving means feedback phase based on the first 
pulse signal, the second pulse signal and the plate cyl- 
inder signal are provided; and a control signal is output 
by correcting the drive reference speed signal with a sig- 
5 nal relating to the difference between the drive reference 
phase and the virtual feedback rotational phase and the 
feedback speed signal, so that the operation of printing 
mechanisms can be controlled with the control signal. 
[001 1] It is still another object of the present invention 
to provide a synchronous control system for rotary 
presses where the synchronous control of a rotary press 
is accomplished by setting a plate cylinder signal output 
for one turn of the plate cylinders, a first pulse signal 
generated in proportion to the amount of angular dis- 
placement in accordance with the rotation of the driving 
means, and a second pulse signal generated for one 
turn of the driving means, and a driving reference com- 
prising a driving reference speed and a driving reference 
phase, setting the output timing of the fourth pulse signal 
with respect to the third pulse signal equal to the output 
timing of the second pulse signal with respect to the first 
pulse signal, generating a drive reference speed signal 
based on the driving reference, a driving reference 
phase signal based on the driving reference, a feedback 
speed signal of the driving means based on the first 
pulse signal, a phase correction signal for correcting the 
driving means feedback phase of the driving means 
based on the first pulse signal, the second pulse signal 
and the plate cylinder signal, a virtual feedback phase 
signal obtained by correcting the feedback phase with 
the phase correction signal, a phase difference between 
the driving reference phase signal and the virtual feed- 
back phase signal, a corrected control signal obtained 
by correcting the driving reference speed signal based 
on the outputs of the phase difference signal and the 
feedback speed signal, and controlling the driving 
means of the printing mechanisms using the corrected 
control signal via a motor driver. 
[0012] The operation of the present invention is such 
that the rotational phase of plate cylinders for matching 
printing images with a predetermined reference is re- 
placed with the driving means rotational phase corre- 
sponding to the rotational phase, and a difference be- 
tween the driving means rotational phase for matching 
printing images with a predetermined reference and the 
driving means rotational phase in the normal state, that 
is, a difference in the amount of rotation of driving means 
is converted into the number of outputs of the first pulse 
signals that is set as a correction value. 
[001 3] In this state, a driving reference setting section 
is operated to output a driving reference comprising a 
driving reference speed and a driving reference phase. 
With this, each driving means begins rotation at the ref- 
erence speed. 

[0014] As each driving means rotates, a feedback sig- 
nal output section generates a first pulse signal propor- 
tional to the amount of angular displacement of the driv- 
ing means and a second pulse signal for one turn of the 
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driving means, the plate cylinders are caused to rotate 
by the driving means, and a plate cylinder signal output 
section generates a plate cylinder signal for one turn of 
the plate cylinders. 

[0015] In a control section, a virtual feedback phase 5 
is produced by shifting the rotational phase of each driv- 
ing means by the amount of the correction value based 
on the first pulse signal, the second pulse signal and the 
plate cylinder signal, and control is accomplished so as 
to synchronize the driving reference phase and the vir- io 
tual feedback phase of each driving means to synchro- 
nize the rotation of each plate cylinder. 
[001 6] This arrangement can prevent the phase from 
shifting at the start of control of plate cylinders based on 
the difference caused by the rotation by N turns of the is 
driving means for one turn of the plate cylinders, making 
it possible to achieve synchronous control of the driving 
means with high accuracy. This arrangement also ena- 
bles to quickly stabilize the rotation of the driving means. 
Furthermore, all these effects work synergistically in sta- 20 
bilizing the rotation of the plate cylinders and reducing 
spoilage, such as defective printing, due to shifts in the 
rotational phase of the plate cylinders. 

BRIEF DESCRIPTION OF THE DRAWINGS 25 

[0017] 

FIG. 1 shows schematically a rotary press having a 
control system which is an embodiment of the 30 
present invention; 

FIG. 2 shows schematically a master control sec- 
tion of the embodiment of Fig. 1; 

35 

FIG. 3 shows schematically a slave control section 
of the embodiment of Fig. 1 ; 

FIG. 4 shows schematically a control range desig- 
nation message and a response message pro- 40 
duced by the embodiment of Fig. 1 ; 

FIG. 5 shows schematically a phase correction val- 
ue control message and a response message pro- 
duced by the embodiment of Fig. 1 ; 45 

FIG. 6 shows schematically an integrated value 
control message for a speed setting section and a 
phase setting section in an embodiment of the 
present invention. 50 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0018] Now, embodiments of the present invention 55 
will be described in reference to the accompanying 
drawings. 

[001 9] Symbol M shown in the figures denotes a driv- 
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ing means, GT a transmission means, PC a plate cylin- 
der, numeral 1 a master control section, 3 a control sec- 
tion (slave control section), 5 a network line, 6 a feed- 
back signal output section (encoder), 7 a plate cylinder 
signal output section, 13 a driving reference setting sec- 
tion, 31 a driving reference receiving section (slave net- 
work connecting section), 32 a driving reference speed 
signal output section, 33 a driving reference phase sig- 
nal output section, 34 a phase difference detecting sec- 
tion, 35 a phase difference signal output section, 36 a 
signal correcting section (first speed signal correcting 
section), 37 a virtual feedback phase signal output sec- 
tion, 38 a feedback signal receiving section, 39 a feed- 
back speed signal output section, 40 a signal correcting 
section (second speed signal correcting section), 41 a 
motor driver, 42 a phase correction value output section, 
and 43 a phase correction signal output section. 

(1) Construction of rotary press 

[0020] FIG. 1 is a diagram of assistance in explaining 
a rotary press in an embodiment of the present inven- 
tion. In FIG. 1 shown is a synchronous control system 
for rotary presses embodying the present invention 
which is applied to a rotary press comprising printing 
units CT1, CT2, CT3, CT4 and CT5 each having four 
printing sections P, and a folding unit FD for cutting and 
folding a printed paper web into predetermined printing 
images. 

[0021] The printing sections P for the printing units 
CT1, CT2, CT3, CT4 and CT5 have two sets each of 
printing couples comprising a blanket cylinder BC and 
a plate cylinder PC. 

[0022] The printing couple is driven by a driving 
means M; the plate cylinder PC thereof being driven via 
a transmission means GT, and the blanket cylinder BC 
thereof via the plate cylinder PC and a transmission 
means (not shown) provided between the plate cylinder 
PC and the blanket cylinder BC in such a manner that 
the printing couple rotates 1/Np turns (Np being a natu- 
ral number) for one turn of the driving means M. 
[0023] That is, each of the printing units CT1, CT2, 
CT3, CT4 and CT5 is driven by independent driving 
means M. The folding unit FD is driven by the driving 
means M; the folding cylinder FC thereof being driven 
via the transmission means GT and the other cylinders 
thereof via a transmission means (not shown) provided 
between the folding cylinder FC and the other cylinders 
in such a manner that the folding unit FD rotates 1/Np 
turns (Np being a natural number) for one turn of the 
driving means M. 

[0024] The driving means M has a rotary encoder (an 
incremental encoder; hereinafter referred to as an en- 
coder) that is a feedback signal output section for gen- 
erating not only first pulse signals (hereinafter referred 
to as pulse signals) of a quantity proportional to the 
amount of rotational angular displacement of the driving 
means M and the slave control sections 3 (#11~#18, 
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#21~#28, #31~#38, #41~#48, and #51~#58) corre- 
sponding to each driving means M, but also second 
pulse signals (hereinafter referred to Z-phase pulse sig- 
nals) for one turn of the driving means M. The slave con- 
trol sections 3 are connected to a network line 5 via slave 
network connecting sections 31 , which will be described 
with reference to FIG. 3. (The connecting manner of the 
slave control sections 3 (#15~#18, #21~#28, #31~#38, 
#41~#48, #51-#54, and #99) with the network line 5, 
which is the same as that of the slave control sections 
3 (#11~#14, #55~#58), is not shown in the figure). Fur- 
thermore, a master control section 1 is connected to the 
network line 5. 

[0025] In addition to the above construction, there can 
be another construction where the master control sec- 
tion 1 is replaced with a plurality of master control sec- 
tions which have the function of the master control sec- 
tion, as will be described later, and can be selectively 
changed over. 

[0026] The plate cylinder PC, on the other hand, has 
a part being inspected (not shown) that moves toward 
a predetermined position for each turn of the plate cyl- 
inder PC, and a proximity switch that is a plate cylinder 
signal output section 7 for detecting the approach of the 
part being inspected as it approaches the predeter- 
mined position. As a result, the plate cylinder signal out- 
put section 7 outputs a detection signal (hereinafter re- 
ferred to as a plate cylinder signal) when it detects the 
arrival of the part being inspected at the predetermined 
position. 

[0027] The network line 5 is formed into a loop so that 
when any one thereof fails for some reason or other, the 
other thereof can be used to transmit signals between 
the master control section 1 and the slave control sec- 
tions 3 (#11~#18, #21-28, #31~#38, #41 -#48, 
#51 -#58, and #99). 

(2) Master control section 

[0028] FIG. 2 is a diagram of assistance in explaining 
the master control section. In FIG. 2, the master control 
section 1 has an input operation section 11, a driving 
reference setting section 13, a processing section 12, a 
master network connecting section 17, and a memory 
section 18. The driving reference setting section 13 has 
a master pulse signal output section 14, a speed setting 
section 15, and a phase setting section 16. 
[0029] The input operation section 11 can replace the 
rotational phase of the plate cylinder for matching a 
printing image with a predetermined reference with the 
rotational phase of the driving means corresponding to 
this rotational phase, input into the memory section 18 
a value (hereinafter referred to as a phase correction 
value) obtained by converting a shift between the re- 
placed driving means rotational phase for matching and 
the driving means rotational phase in the normal state, 
that is, the difference in the amount of rotation of the 
driving means into the number of outputs of the first 



pulse signals, perform initial operations for inputting set 
organization information, such as designating printing 
units to be used for printing operation from among the 
printing units of CT1 , CT2, CT3, CT4 and CT5, and spe- 

5 cific operations for inputting operation signals, such as 
start, acceleration/deceleration, and stop. 
[0030] The memory section 18 stores phase correc- 
tion values entered by the input operation section 11. 
The driving reference setting section 13 sets a driving 

10 reference values for controlling the driving means M. 
[0031] The processing section 12 prepares control 
range designation messages and other messages by 
organizing sets of rotary presses based on the set or- 
ganization information entered by the input operation 

15 section 11 , and enables specific operations from the in- 
put operation section 11 and driving reference setting 
based on these specific operations, so that the organ- 
ized sets can be synchronously controlled. It also carries 
out other processes such as reading phase correction 

20 values from the memory section 18. 

[0032] The master network connecting section 17 
sends control range designation messages prepared by 
the processing section 12 to the network line 5, while 
sending to the network line 5 control messages relating 

25 to the phase correction value read out of the memory 
section 18 by the processing section 12, and the driving 
reference set by the driving reference setting section 1 3, 
and receives response messages on the response in- 
formation sent by the slave control sections 3 via the 

30 network line 5. 

[0033] The master pulse signal output section 14 out- 
puts a third pulse signal (hereinafter referred to as a first 
master pulse signal) proportional to a speed value set 
by the processing section 12 based on the specific op- 

35 eration signals, such as start, acceleration/deceleration, 
and stop, input by the input operation section 11, and 
also outputs a fourth pulse signal (hereinafter referred 
to as a second master pulse signal) every time a prede- 
termined number of first master pulse signals are gen- 

^0 erated. The first and second master pulse signals are 
signals having a frequency equal to the pulse signal 
generated by the encoder 6 provided corresponding to 
each driving means M and the Z-phase pulse signal 
generated by the encoder 6, when the printing units are 

45 operated at a set speed. 

[0034] The speed setting section 15 sets the driving 
reference speed of the driving means M based on the 
first master pulse signal generated by the master pulse 
signal output section 14. 

50 [0035] The phase setting section 16 sets the driving 
reference phase of the driving means M based on the 
first and second master pulse signals generated by the 
master pulse signal output section 14. 
[0036] In addition to the above construction, there can 

55 be a construction where the master control section 1 
comprises an input operation section for inputting initial 
operations for inputting set organization information and 
specific operation signals, such as start, acceleration/ 
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deceleration, stop, a processing section for setting a 
speed value based on the specific operation signal, and 
a master pulse signal output section for outputting a first 
master pulse signal proportional to the speed value, and 
outputting a second master pulse signal every time a 
predetermined number of the first master pulse signals 
are output; with the other component elements incorpo- 
rated in slave control sections, which will be described 
later. In this construction, set organization information 
may be entered from the input operation section directly 
into each slave control section included in the set. 
[0037] The master control section 1 may be such a 
simplified construction that the printing units and slave 
control sections have oscillators for transmitting syn- 
chronizing clocks. In short, it may be sufficient for the 
purpose that the master control section 1 is capable of 
transmitting signals enough for each printing unit to be 
synchronously controlled by each slave control section. 

(3) Slave control section 

[0038] FIG. 3 is a diagram of assistance in explaining 
a slave control section. In FIG. 3, the slave control sec- 
tion 3 comprises a slave network connecting section 31 
that also serves as a driving reference receiving section, 
a phase correction value output section 42, a driving ref- 
erence speed signal output section 32, a driving refer- 
ence phase signal output section 33, a feedback signal 
receiving section 38, a phase correction signal output 
section 43, a feedback speed signal output section 39, 
a virtual feedback phase signal output section 37, a 
phase difference detecting section 34, a phase differ- 
ence'signal output section 35, a first speed signal cor- 
rection section 36, a second speed signal correction 
section 40, and a motor driver 41 . 
[0039] The slave network connecting section 31 is a 
microcomputer including an interface, which receives a 
control range designation message consisting of the set 
of organization information transmitted by the master 
control section 1 , a driving reference comprising a driv- 
ing reference speed and a driving reference phase, a 
control message, such as a phase correction value for 
correcting the rotational phase of the driving means M 
for a plate cylinder to obtain a matched printing image 
via the network line 5, and transmits as necessary to the 
master control section 1 a response message for ac- 
knowledging the receipt of a message from the master 
control section 1 via the network line 5. 
[0040] The phase correction value output section 42 
registers a phase correction value in the control mes- 
sage received by the slave network connecting section 
31, and outputs it to the phase correction signal output 
section 43. 

[0041] The driving reference speed signal output sec- 
tion 32 converts the driving reference speed in the con- 
trol message into a driving reference speed signal, 
which is an analog signal proportional to the speed value 
entered by the input operation section 11 and set by the 



processing section 12, and outputs it. 
[0042] The driving reference phase signal output sec- 
tion 33 receives a driving reference phase of the control 
message, and outputs it in the form of an appropriate 
5 signal every time the driving reference phase is re- 
ceived. 

[0043] The feedback signal receiving section 38 re- 
ceives a plate cylinder signal generated by the plate sig- 
nal output section 7 for the plate cylinder corresponding 
to the driving means M, and a pulse signal and Z-phase 
pulse signal output by the encoder 6. The feedback 
speed signal output section 39 calculates a value pro- 
portional to the rotational speed of the driving means M 
based on the pulse signal output by the encoder 6, con- 
verts the calculated value into a driving speed signal, 
which is an analog signal proportional to the rotational 
speed of the driving means M, and outputs it. 
[0044] The phase correction signal output section 43 
outputs a phase correction signal based on the phase 
correction value received from the phase correction val- 
ue output section 42, the plate cylinder signal output by 
the plate cylinder signal output means 7, and the pulse 
signal and the Z-phase signal output by the encoder 6. 
The virtual feedback phase signal output section 37 de- 
tects the virtual feedback phase of the driving means M 
from the pulse signal output by the encoder 6 and the 
phase correction signal output by the phase correction 
signal output section 43 by associating with the rotation- 
al phase of the plate cylinder PC, and outputs it in the 
form of an appropriate signal. 

[0045] The phase difference detecting section 34 de- 
tects the difference between the driving reference phase 
and the virtual feedback phase of the driving means M 
from the driving reference phase signal output by the 
driving reference phase signal output section 33 and the 
virtual feedback phase signal of the driving means M 
output by the virtual feedback phase signal output sec- 
tion 37 by associating with the rotational phase of the 
plate cylinder PC. 

[0046] The phase difference signal output section 35 
is a proportional integration amplifier for converting the 
difference detected by the phase difference detecting 
section 34 into an analog phase difference signal and 
outputting it. 

[0047] The first speed signal correction section 36 
corrects the driving reference speed signal output by the 
driving reference speed signal output section 32 with the 
phase difference signal output by the phase difference 
signal output section 35. The second speed signal cor- 
rection section 40 corrects the first corrected speed sig- 
nal corrected by the first speed signal correction section 
36 with the feedback speed signal of the driving means 
M output by the feedback speed signal output section 
39. 

[0048] The motor driver 41 supplies drive power to the 
driving means M based on the second corrected speed 
signal corrected by the second speed signal correction 
section 40. 
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(4) Synchronous control of rotary press 

[0049] In the following, control with the synchronous 
control system for rotary presses according to the 
present invention will be described. 

©Setting of set organization 

[0050] Prior to the printing operation of a rotary press, 
a phase correction value is input from the input opera- 
tion section 11 of the master control section 1 to each 
plate cylinder PC of the printing units CT1, CT2, CT3, 
CT4, and CT5 and stored in the memory section 18. This 
phase correction value is obtained by using an appro- 
priate reference, that is, using as the reference a cutting 
position of a web W on the folding unit FD, for example, 
examining in advance a shift between the rotational 
phase needed to obtain a printing image matching with 
this cutting position on the web W and the rotational 
phase of the plate cylinder PC in the normal state, re- 
placing this shift with the amount of rotation of the driving 
means M, and reducing the amount of rotation of the 
driving means M into a value converted into the number 
of pulse signals of the encoder 6. 
[0051] Next, set organization information for desig- 
nating printing units and folding units to be synchronous- 
ly controlled by the master control section 1 during print- 
ing operation is input from the input operation section 
11 of the master control section 1 . The set organization 
information for designating the printing units CT1, CT2, 
CT3, CT4, CT5, and the folding unit FD shown in FIG. 
1 , for example, is input into the master control section 1 . 
[0052] With this input, the processing section 12 of the 
master control section 1 transmits a control range des- 
ignation message consisting of ASCII codes to the slave 
control sections 3 (#11 -#18, #21 -#28, #31 -#38, 
#41 -#48), via the master network connecting section 17 
and the network line 5. 

(Control range designation message) 

[0053] FIG. 4 is a diagram of assistance in explaining 
a control range designation message and a response 
message to it. The control range designation message 
has a text sentence in which "F" denoting that the mes- 
sage is for designating a control range, "MCI" denoting 
the master control section 1, and "CSH" through 
n CS58" and "CS99" denoting the node numbers of the 
slave control sections 3 (#11 -#18. #21-#28, #31-#38, 
#41~#48, #51-#58, and #99) for the printing couples 
that are included in the control range are inserted be- 
tween a start code "STX" and an end code "ETX" of the 
message; the text sentence followed by a block check 
"BCC," as shown in FIG. 4. 

[0054] Upon receipt of a control range designation 
message, each of the slave control sections 3 transmits 
a response message acknowledging the receipt of the 
control range designation message to the master con- 



trol section 1 via the network line 5. The response mes- 
sage comprises "ACK" denoting that it is a response 
message, and its own code number indicating the re- 
sponded slave control section 3. 
5 [0055] Next, the processing section 12 reads the 
aforementioned phase correction value for the plate cyl- 
inders PC of the printing units CT1, CT2, CT3, CT4, and 
CT5 that receive the control range designation mes- 
sage, convenes the read value into a control message 
10 comprising ASCII codes, and transmits it to the slave 
control sections 3 (#11-#18, #21-#28, #31-#38, 
#41~#48 and #51-#58) of the printing units CT1, CT2, 
CT3, CT4 and CT5 via the master network connecting 
section 17 and the network line 5. The control message 
15 is transmitted sequentially to each of the slave control 
sections 3 while receiving response messages from the 
slave control sections 3. 

(Control message) 

20 

[0056] FIG. 5 is a diagram of assistance in explaining 
a control message and response message for a phase 
correction value. The control message has a text sen- 
tence in which "G" denoting that the message is a phase 

25 correction value, "MC1" denoting the master control 
section 1, any of n CSir-"CS18, n "CS21"-"CS28," 
n CS31"-"CS38," n CS41"~"CS48," and "CS51"-"CS58" 
denoting destinations, and "V4," "V3," "V2, n and "V1 " de- 
noting the phase correction values are inserted between 

30 a start code "STX" and an end code "ETX" of the mes- 
sage; the text sentence followed by a block check 
"BCC". Note that "V4 n through "V1 " use ASCI I codes "0" 
to "9," and "A" to "F\ and the phase correction value 
comprises four bytes, for example, in the message 

35 shown as an example. The phase correction values 
transmitted to the destinations "CSir~"CS18," 
"CS21"-"CS28," "CS31 ,, - ^ CS38, ,, n CS41"-"CS48." and 
n CS51"-"CS58" are usually different from each other. 
[0057] Each of the slave control sections 3, to which 

w a control message of phase correction value was trans- 
mitted, returns a response message acknowledging the 
receipt of the control message comprising a phase cor- 
rection value to master control section 1 via the slave 
network connecting section 31 thereof and the network 

45 line 5. The response message comprises "ACK" denot- 
ing that it is a response message, and its own node 
number denoting the responded slave control section 3. 
The exchange of the control message and the response 
message is sequentially carried out for each slave con- 
so trol section 3. 

[0058] The phase correction value sent to the salve 
control section 3 is registered from the slave network 
connecting section 31 in the phase correction value out- 
put section 42. In this description, the phase correction 

55 value is not sent to the slave control section 3 (#99) of 
the folding unit FD since the cutting position by the fold- 
ing unit FD is used as a reference, and "0" is set and 
registered in the phase correction value output section 



10 



15 



7 



EP1 151 865A2 "^14 



42. The phase correction value registered in the phase 
correction value output section 42 is entered into the 
phase correction signal output section 43. The phase 
correction signal output section 43 is a counter that cal- 
culates a value by the following equation using the 
phase correction value Xn and the total number Ye of 
the pulse signals output for one turn of the encoder 6, 
and sets it as a value to be counted. 

k x Ye - Xn (where k = 1, 2, 3, — N). 

[0059] For the slave control section 3 to which no 
phase correction value is sent, the value to be counted 
that is set by the phase correction signal output section 
43 is 0. 

[0060] After these settings have been completed, 
synchronous control of the set-organized rotary press 
by the master control section 1 is enabled. 

©Synchronous control operation 

[0061] Synchronous control operation is carried out 
first by changing over the input operation section 11 of 
the master control section 1 to the operation signal input 
enabled state and inputting operation signals, such as 
start, acceleration/deceleration, and stop, from the input 
operation section 11. 

[0062] As operation signals are input, the processing 
section 12 sets a speed value corresponding to the en- 
tered operation signals in the master pulse signal output 
section 14 of the driving reference setting section 13. 
With this, the master pulse signal output section 14 out- 
puts a second master pulse signal every time a prede- 
termined number of the first master pulse signals are 
output. The first and second master pulse signals are 
those having frequencies equal to those of the pulse sig- 
nal output by encoder, set corresponding to the driving 
means M, and the Z-phase pulse signal output by the 
encoder 6 when the rotary press is operated at a set 
speed. 

[0063] As the master pulse signal output section 14 
begins outputting the aforementioned signals, the 
speed setting section 15 and the phase setting section 
16 of the driving reference setting section 13 integrate 
the pulse signals output by the master pulse signal out- 
put section 14. That is, the speed setting section 15 in- 
tegrates the first master pulse signals, and is cleared by 
the second master pulse signal. The phase setting sec- 
tion 16 integrates the first and second master pulse sig- 
nals, and the integrated value of the first master pulse 
signals is cleared by the second master pulse signal, 
while the integrated value of the second master pulse 
signals is cleared every time the integrated value 
amounts to a predetermined value. 
[0064] The predetermined value at which the second 
master pulse signal is cleared is predetermined based 
on the ratio of the revolution of the plate cylinder PC to 



that of the driving means M. It is "four," for example, 
when the driving means M rotates four turns for one turn 
of the plate cylinder PC, and "two" when the driving 
means M rotates two turns for one turn of the plate cyl- 
5 inder PC. 

[0065] The integrated value of the speed setting sec- 
tion 15 and the phase setting section 16 are transmitted 
as a control message at intervals of a predetermined 
time, 100 microseconds, for example, from the master 
10 network connecting section 17 to the salve control sec- 
tions included in the control range via the network line 5. 

(Control message on the integrated values of the speed 
and phase setting sections 15 and 16) 

15 

[0066] FIG. 6 is a diagram of assistance in explaining 
a control message on the integrated values of the speed 
and phase setting sections. A control message, for ex- 
ample, has a text sentence in which "P" denoting that 

20 this message is a driving reference, "MC1" denoting the 
master control section 1, °CSir~"CS18, M 
"CS21 "~"CS28," "CS31 n ~"CS38," "CS41 "~°CS48, n 
"CS51"~"CS58," and "99" denoting the node numbers 
of the slave control section 3 (#11~#18, #21-^28, 

25 #31 -#38, #41 -#48 and #51 -#58, #99) of the printing 
couples and folding unit FD of the printing units that are 
included in the control range, CT1 , CT2, CT3, CT4 and 
CT5 , "V8," "V7," "V6," and "V5" denoting the driving ref- 
erence speed and "V4," "V3," "V2," and "V1" denoting 

30 the driving reference phase are inserted between a start 
code "STX" and an end code "ETX" of the message; the 
text sentence followed by a block check "BCC". Note 
that 'V8 n through "V1" use ASCII codes "0" to "9," and 
°A n to "P, and the driving reference speed and phase 

35 comprise four bytes, for example, in the message shown 
as an example. 

[0067] These messages are transmitted on the net- 
work line 5 at the speed of 20 megabits per second, for 
example. 

40 

©Slave control section 

(Processing of driving reference speed signal output 
section 32 and driving reference phase signal output 
*5 section 33) 

[0068] In the slave control section 3 where a control 
message is received, the driving reference speed is in- 
put in the driving reference speed signal output section 
50 32, and the driving reference phase is input in the driving 
reference phase signal output section 33 for further 
processing. In the driving reference speed signal output 
section 32 in which the driving reference speed is input, 
a value S1 proportional to the speed value set by the 
55 processing section 12 is calculated using the following 
equation where the currently input driving reference 
speed is set as Y2, the driving reference speed input 
immediately before it as Y1 , and the predetermined time 
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interval at which the master control section 1 sends the 
control message as T, and an analog signal correspond- 
ing to this value S1 is output as a driving reference 
speed signal. 

S1 = (Y2-Y1)/T. 

[0069] As the integrated value of the first master pulse 
signals of the speed setting section 15 is reset by the 
second master pulse signal, it may often happen that 
Y1>Y2, and as a result, SKO. In such a case, SI is cal- 
culated using the following equation. 

S1 = (Ym + Y2- Y1)/T. 

where Ym is the number of outputs of the first master 
pulse signals needed for the second master pulse signal 
to be output, which is a predetermined value. 
[0070] In the driving reference phase signal output 
section 33 into which the driving reference phases are 
input, the immediately preceding driving reference 
phase is replaced with a newly input driving reference 
phase every time the new driving reference phase is in- 
put, and the latest driving reference phase is output in 
the form of appropriate signals. 
[0071] Aside from this, a plate cylinder signal output 
by the plate cylinder signal output section 7 for the plate 
cylinder PC driven by the driving means M correspond- 
ing to each slave control section 3, and the output pulse 
signals (a pulse signal and Z-phase pulse signal) of the 
encoder 6 connected to that driving means M are input 
into the feedback signal receiving section 38, and the 
encoder output pulse signal is further processed in the 
following manner in the phase correction signal output 
section 43, the virtual feedback phase signal output sec- 
tion 37, and the feedback speed signal output section 
39. 

(Processing in the phase correction signal output 
section 43) 

[0072] The phase correction signal output section 43 
sets in itself, as a value being counted, a value k x Ye 
- Xn (where k = 1 , 2, 3, — N) obtained by deducting the 
phase correction value input by the phase correction 
value output section 42, as mentioned above, from the 
total number of pulse signals output by the encoder 6 
as it rotates k turns, starts counting the number of pulse 
signals output by the encoder 6 upon receipt of a first Z- 
phase pulse signal output by the encoder 6 after the 
plate cylinder signal output section 7 has output the 
plate cylindersignal, and outputs a phase correction sig- 
nal every time the counting of the pulse signals is com- 
pleted by the number expressed by the following equa- 
tion. 



k X Ye - Xn (where k = 1, 2, 3, — N). 

[0073] In otherwords, the phase correction signal out- 
5 put section 43 outputs a phase correction signal ob- 
tained by delaying the Z-phase pulse signal output by 
the encoder 6 after the plate cylinder signal has been 
output.by the number of pulse signals (Ye - Xn) output 
by the encoder 6 (to put it another way, a phase correc- 
tion signal obtained by advancing the Z-phase pulse sig- 
nal output by the encoder 6 after the plate cylinder signal 
has been output by the number of pulse signals (Xn) 
output by the encoder 6). Where the number being 
counted is "0", in the slave control section 3 the output 
timing of the phase correction signal agrees with the out- 
put timing of the Z-phase signal from the encoder 6. 
[0074] Since the plate cylinder signal output by the 
plate cylinder signal output section 7 is for preventing a 
phase shift at the start of control between the plate cyl- 
inders PC caused by the difference between one turn of 
the plate cylinder and N turns of the driving means M, 
similar synchronous control can be accomplished by 
making only the latest plate cylindersignal after the start 
of control valid while making the other plate cylinder sig- 
nals invalid. In this case, however, the value set as the 
value being counted by the phase correction signal out- 
put section 43 for itself should be a value (Ye - Xn) ob- 
tained by deducting the phase correction value Xn from 
the total number Ye of the pulse signals output by the 
encoder 6 as the encoder 6 rotates one turn, the count- 
ing of the pulse signals output by the encoder 6 should 
be started when the first Z-phase pulse signal output by 
the encoder 6 is input after the latest plate cylindersignal 
has been output by the plate cylinder signal output sec- 
tion 7, so that a phase correction signal is output at the 
time when the pulse signals has been counted by the 
aforementioned set number (Ye - Xn), and thereafterthe 
phase correction signal output section 43 counts the 
pulse signal output by the encoder 6 every time the Z- 
phase pulse signal is input, and outputs a phase correc- 
tion signal when the counting reaches (Ye - Xn). 
[0075] In this case, moreover, the integrated value of 
the phase correction signals, which will be described lat- 
er, is cleared every time the integrated value of the 
phase correction signals reaches a predetermined 
number. The predetermined number at which the inte- 
grated value of the phase correction signals is cleared 
is determined based on the ratio of the revolution of the 
plate cylinder PC to the revolution of the driving means 
M, as in the case where the integrated value of the sec- 
ond master pulse signals is cleared in the phase setting 
section 16, as described earlier. That is, when the driv- 
ing means M rotates four turns for one turn of the plate 
cylinder PC, the aforementioned predetermined number 
is "4," and when the driving means M rotates two turns 
for one turn of the plate cylinder PC, the predetermined 
number is "2." In this way, in a control mode where only 
the latest plate cylinder signal is valid, it is not necessary 
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to input any plate cylinder signals in the virtual feedback 
phase signal output section 37. 

(Processing in the virtual feedback phase signal output 
section 37) 

[0076] The virtual feedback phase signal output sec- 
tion 37 integrates the pulse signals output by the encod- 
er 6 and the phase correction signals output by the 
phase correction signal output section 43, and outputs 
the integrated values in the form of appropriate signals 
as a rotational phase value forthe driving means. During 
integration by the virtual feedback phase signal output 
section 37, the integrated value of pulse signals is 
cleared by a phase correction signal, and the integrated 
value of the phase correction signals is cleared by the 
first phase correction signal output by the phase correc- 
tion signal output section 43 after the plate cylinder sig- 
nal output section 7 has output a plate cylinder signal. 

(Processing in the feedback speed signal output section 
39) 

[0077] The feedback speed signal output section 39 
integrates the pulse signals output by the encoder 6, cal- 
culates a value S2 proportional to the rotational speed 
of the driving means M using the following equation 
where the integrated value obtained every time the 
slave network connecting section 31 receives a control 
message is set as Y4, the integrated value at the time 
when the immediately preceding control message is re- 
ceived as Y3, and the predetermined time interval at 
which the master control section 1 transmits control 
messages as T, and outputs an analog signal corre- 
sponding to this value S2 as a driving speed signal. 

S2 = (Y4-Y3) 11. 

[0078] There can be a case where Y3 > Y4 and ac- 
cordingly S2 < 0 when the integrated value of the pulse 
signals on the feedback speed signal output section 39 
are reset by the Z-phase pulse signal. In such a case, 
S2 is calculated using the following equation. 

S2 = (Ye + Y4 - Y3)/T 

where Ye is the total number of pulse signals output as 
the encoder 6 rotates one turn, that is, the number of 
pulse signal outputs generated by the encoder 6 during 
the period when the preceding and succeeding two Z- 
phase pulse signals are output, or a predetermined val- 
ue of the same number as the number of outputs Ym of 
the first master pulse signals needed for the second 
master pulse signals to be output. 



(Correction of drive power for the driving means M by 
the motor driver 41) 

[0079] In the slave control section 3, drive power for 

5 the driving means M is corrected by the motor driver 41 
every time the slave network connecting section 31 re- 
ceives a control message. The details are as follows: 
[0080] The driving reference phase signal output sec- 
tion 33 outputs a driving reference phase signal every 

10 time the slave network connecting section 31 receives 
a control message, as described above. The driving ref- 
erence phase signal is input into the phase difference 
detecting section 34. A virtual feedback phase obtained 
by correcting the actual rotational phase of the driving 

15 means M with a phase correction value is input into the 
phase difference detecting section 34 by the virtual 
feedback phase signal output by the virtual feedback 
phase signal output section 37. 
[0081] The phase difference detecting section 34 cal- 

20 culates a difference between the driving reference 
phase and the virtual feedback phase of the driving 
means M based on the driving reference phase signal 
and the virtual feedback phase signal every time a driv- 
ing reference phase signal is input, and outputs the cal- 

25 culated difference into the phase difference signal out- 
put section 35 that is an integration amplifier. With this, 
the phase difference signal output section 35 outputs an 
analog signal corresponding to the difference as a 
phase difference signal. 

30 [0082] The driving reference speed signal is corrected 
in a first speed signal correcting section 36 into a first 
corrected speed signal, and then further corrected by 
the feedback speed signal in a second speed signal cor- 
recting section 40 into a second corrected speed signal, 

35 which is input into a motor driver 41 . 

[0083] The motor driver 41 into which the second cor- 
rected speed signal is input corrects the drive power be- 
ing supplied to the driving means M so as to match with 
the second corrected speed signal. 

40 [0084] As described above, in a rotary press having 
a plurality of printing mechanisms that rotate N turns (N 
being a natural number) for one turn of the plate cylinder, 
so that printing images are printed on a paper web W 
passing sequentially on the printing mechanisms, this 

45 embodiment prevents the phase shift at the start of con- 
trol between plate cylinders PC caused by the difference 
between the plate cylinders that rotate one turn and the 
driving means M rotating N turns. The embodiment also 
achieves synchronous rotation of the plate cylinders 

50 driven by the driving means M at a rotational phase to 
obtain matched printing images by using an adequate 
reference, by using as a reference the cutting position 
of the web W by the folding unit FD, measuring in ad- 
vance the shift of the rotational phase of the plate cylin- 

55 der PC in the normal state with respect to the rotational 
phase to obtain a printing image matching with the cut- 
ting position on a paper web W, replacing the phase shift 
with the amount of rotation of the driving means M, set- 
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ting as a phase correction value a value obtained by 
modifying the amount of rotation into the number of 
pulse signals of the encoder 6, obtaining a virtual feed- 
back phase by correcting the actual rotational phase of 
the driving means for driving the plate cylinders PC, and 5 
carrying out synchronous control so as to match the vir- 
tual feedback phase with the driving reference phase. 
[0085] As described above, this embodiment can ac- 
complish with high precision the synchronous control of 
driving means for printing mechanisms in which the w 
plate cylinders rotate 1/N turns (N being a natural 
number) for one turn of the driving means while prevent- 
ing phase shifts at the start of control between the plate 
cylinders PC due to the difference in rotation between 
the plate cylinder and the driving means M. The embod- *5 
iment can quickly stabilize the synchronous rotation of 
the driving means. These effects work synergistically to 
bring about the stabilized rotation of plate cylinders, re- 
ducing spoilage, such as defective printing due to shifts 
in the rotational phase of the plate cylinders. 20 
[0086] As described above, the present invention has 
the following effects. 

[0087] The present invention prevents phase shifts at 
the start of control between the plate cylinders based on 
a difference of the plate cylinder rotating one turn and 25 
the driving means rotating N turns to synchronize the 
rotation of the plate cylinders, and accomplishes the 
synchronous control of driving means with high preci- 
sion, quickly stabilizes the synchronous rotation of the 
driving means by replacing the rotational phase of a par- 30 
ticular plate cylinder for matching a printing image with 
a predetermined reference with the rotational phase of 
the driving means corresponding to that rotational 
phase, converting a shift between the rotational phase 
of the driving means for matching and the rotational 35 
phase of the driving means in the normal state, that is, 
a difference in rotation between the driving means into 
the number of outputs of first pulse signals and sets it 
as a correction value, operating the driving reference 
setting section to output a driving reference comprising *o 
a reference speed and a reference phase, causing the 
driving means to start rotation at the reference speed, 
outputting a first pulse signal proportional to the amount 
of angular displacement of the driving means and a sec- 
ond pulse signal for one turn of the driving means, caus- 45 
ing the plate cylinder signal output section to output a 
plate cylinder signal for one turn of the plate cylinder 
driven by the driving means, and causing the control 
section to exercise control so as to shift the rotational 
phase of each driving means by the amount of the cor- so 
rection value to have a virtual feedback phase based on 
the first pulse signal, the second pulse signal and the 
plate cylinder signal, and to synchronize the driving ref- 
erence phase with the virtual feedback phase of each 
driving means. These effects work synergistically to sta- 55 
bilize the rotation of the plate cylinders, helping reduce 
spoilage, such as defective printing, due to shifts in the 
rotational phase of plate cylinders. 
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Claims 

1. A synchronous control system for rotary presses 
having a plurality of printing mechanisms driven by 
individual driving means that rotate N turns (N being 
a natural number) for one turn of plate cylinders, 
and a control section for controlling the driving 
means, so that printing images can be printed on a 
paper web sequentially passing through the printing 
mechanisms in such a manner as to match with a 
predetermined reference, characterized in that 
the synchronous control system comprises 

a plate cylinder signal output section for output- 
ting a plate cylinder signal for one turn of the 
plate cylinders, 

a feedback signal output section for outputting 
a first pulse signal proportional to the amount 
of angular displacement along with the rotation 
of the driving means, and a second pulse signal 
for one turn of the driving means, and 
a driving reference setting section for setting a 
driving reference comprising a reference speed 
and a reference phase; 
the control section exercising control for match- 
ing a printing image with a predetermined ref- 
erence so as to: 

replace the rotational phase of a plate cyl- 
inder with the rotational phase of a driving 
means corresponding to the rotational 
phase of the plate cylinder, 

set a correction value by converting devia- 
tion between the rotational phase of the 
driving means for matching and the rota- 
tional phase of the driving means in the 
normal state into the number of outputs of 
the first pulse signals, 

produce a virtual feedback phase by shift- 
ing the rotational phase of each driving 
means by the amount of the correction val- 
ue, and 

synchronize the driving reference phase 
with the virtual feedback phase of each 
driving means. 

2. A synchronous control system for rotary presses 
having a plurality of printing mechanisms driven by 
individual driving means that rotate N turns (N being 
a natural number) for one turn of plate cylinders, 
and a control section for controlling the driving 
means, so that printing images can be printed on a 
paper web sequentially passing through the printing 
mechanisms in such a manner as to match with a 
predetermined reference, characterized in that 
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22 



the synchronous control system comprises 

a plate cylinder signal output section for output- 
ting a plate cylinder signal for one turn of the 
plate cylinders, 5 
a feedback signal output section for outputting 
a first pulse signal proportional to the amount 
of angular displacement along with the rotation 
of the driving means, and a second pulse signal 
for one turn of the driving means, and 10 
a driving reference setting section for setting a 
driving reference comprising a reference speed 
and a reference phase; 
the control section comprising 
a phase correction value output section for out- is 
putting a phase correction value for correcting 
the feedback phase, 

a driving reference speed signal output section 
for outputting a driving reference speed signal 
and a driving reference phase signal output 20 
section for outputting a driving reference phase 
signal, both based on a driving reference given 
by the driving reference setting section, 
a feedback speed signal output section for out- 
putting a feedback speed signal for the driving 25 
means based on the first pulse signal and a vir- 
tual feedback phase signal output section for 
outputting a virtual feedback rotational phase 
signal obtained by correcting the feedback 
phase of the driving means based on the first 30 
pulse signal, the second pulse signal and the 
plate cylinder signal with the phase correction 
value; and 

the control section generating a control signal 
obtained by correcting the driving reference 35 
speed signal with a signal relating to a differ- 
ence between the driving reference phase and 
the virtual feedback rotational phase and the 
feedback speed signal, and controlling the op- 
eration of the printing mechanisms with the *o 
control signal. 



A synchronous control system for rotary presses 
having a plurality of printing mechanisms driven by 
individual driving means that rotate N turns (N being 
a natural number) for one turn of plate cylinders, 
and a control section for controlling the driving 
means, so that printing images can be printed on a 
paper web sequentially passing through the printing 
mechanisms in such a manner as to match with a 
predetermined reference, characterized in that 
the synchronous control system comprises 



a plate cylinder signal output section for output- 
ting a plate cylinder signal for one turn of the 
plate cylinders, 

a feedback signal output section for outputting 
a first pulse signal proportional to the amount 
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of angular displacement along with the rotation 
of the driving means, and a second pulse signal 
for one turn of the driving means, and 
a driving reference setting section for setting a 
driving reference comprising a reference speed 
and a reference phase; 
the control section comprising 
a driving reference receiving section for receiv- 
ing a driving reference, 

a driving reference speed signal output section 
for outputting a signal relating to a driving ref- 
erence speed based on the driving reference 
received by the driving reference receiving sec- 
tion, 

a driving reference phase signal output section 
for outputting a signal relating to a driving ref- 
erence phase based on the driving reference 
received by the driving reference receiving sec- 
tion, 

a feedback signal receiving section for receiv- 
ing an output signal from the feedback signal 
output section and an output signal from the 
plate cylinder signal output section, 
a feedback speed signal output section for out- 
putting a signal relating to a feedback speed of 
the driving means based on the first pulse sig- 
nal received by the feedback signal receiving 
section, 

a phase correction signal output section for out- 
putting a phase correction signal for correcting 
a feedback phase of the driving means based 
on the first pulse signal, the second pulse signal 
and the plate cylinder signal received by the 
feedback signal receiving section, 
a feedback phase signal output section for out- 
putting a virtual feedback phase signal ob- 
tained by correcting the feedback phase with 
the phase correction signal, 
a phase difference detecting section for detect- 
ing a phase difference between the driving ref- 
erence phase signal and the virtual feedback 
phase signal, 

a phase difference signal output section for out- 
putting a signal relating to the phase difference 
detected by the phase difference detecting sec- 
tion, and 

a signal correcting section for correcting the 
driving reference speed signal based on the 
output of the phase difference signal output 
section and the output of the feedback speed 
signal output section to generate a correction 
control signal; 

the control section controlling the printing 
mechanism driving means via a motor driver 
with the correction control signal output by the 
signal correcting section. 

4. A synchronous control system for rotary presses set 
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forth in any of CLAIMS 1 - 3 wherein the feedback 
signal output section is an incremental encoder with 
Z-phase that serves as a detecting means for out- 
putting a signal as the plate cylinder signal output 
section detects a predetermined part being inspect- 5 
ed for one turn of the plate cylinder. 

5. A synchronous control system for rotary presses set 
forth in any of CLAIMS 1 - 4 wherein the control 
section is a slave control section subordinated to a io 
master control section; the master control section 
being adapted so as to set and transmit a driving 
reference including a driving reference speed and 

a driving reference phase. 

15 

6. A synchronous control system for rotary presses set 
forth in CLAIM 5 wherein the master control section 
and the slave control section are each connected 
to a network line. 

20 

7. A synchronous control system for rotary presses set 
forth in any of CLAIM 5 or 6 wherein the master con- 
trol section comprises 

an input processing section for inputting infor- 25 
mation needed to operate the rotary press and 
others, 

a processing section for processing information 
input from the input processing section to op- 
erate other component sections, and control- 30 
ling the exchange of signals with the slave con- 
trol section, 

a memory section for storing a value for cor- 
recting the feedback phase, and 
a driving reference setting section for setting a 35 
driving reference phase and a driving reference 
speed. 

8. A synchronous control system for rotary presses set 
forth in CLAl M 7 wherein the driving reference set- *o 
ting section comprises 

a master pulse signal output section for output- 
ting a first master pulse signal corresponding 
to a third pulse signal and a second master 45 
pulse signal corresponding to a fourth pulse 
signal every time a predetermined number of 
the first master pulse signal have been output, 
a speed setting section for setting a driving ref- 
erence speed based on the first master pulse so 
signal, and 

a phase setting section for setting a driving ref- 
erence phase based on the first master pulse 
signal and the second master pulse signal. 
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